Introduction 18 19
The stable isotope ratios of light and heavy elements, in combination with the content of several 20 mineral elements, have been used in the last few years as a powerful tool to characterise several 21 food commodities: e.g. olive oils (Camin et al, 2010a; Camin et al., 2010b) , orange juices (Rummel, 22 Hoelzl, Horn, Rossmann & Schlicht, 2010) and tea (Pilgrim, Watling & Grice, 2010) . For milk and 23 dairy products, elements and stable isotopes ratios have frequently been used but very rarely in 24 combination. 25
Coni and co-workers (Coni, Bocca & Caroli, 1999; Coni, Bocca, Ianni & Caroli, 1995) highlighted 26 that curdling and salting, as well as releases from manufacturing equipment, are the main critical 27 points in the uneven distribution of elements in the different sub-products (e.g. whey, curd). Fresno 28 and co-workers (Fresno, Prieto, Urdiales & Sarmiento, 1995) reported significant differences in the 29 content of P, K, Mg, Zn, Fe and Mn in goat's and cow's milk, whereas Benincasa et al. (Benincasa, 30 (Brescia, Monfreda, Buccolieri & Carrino, 2005) identified Li and K as useful markers for 34 distinguishing milk and mozzarella cheeses from Apulia and Campania, whereas Sacco et al. (2009) 35 distinguished Southern Italian milk from Central European samples using the combination of some 36 elements and basic compositional parameters. 37
Isotopic ratios have been used for the identification of the type of diet by Camin et al. (Camin, 38 Perini, Colombari, Bontempo & Versini, 2008; Camin, Wietzerbin, Cortes, Haberhauer, Lees & 39 Versini, 2004) , Knobbe et al. (2006) and Kornexl et al. (Kornexl, Werner, Rossmann, & Schmidt, 40 1997) , confirming that the G 13 C of bulk milk, as well as of casein and glycerol extracted from milk 41 or cheese, is related to the amount of C3 and C4 plants in animal diet. On the contrary, the 42 reliability of milk and casein G 15 N for reconstructing dietary composition is lower, being affected 43 not only by dietary composition (the presence of N-fixing plants) but also by pedology, aridity, 44 distance from the sea and fertilisation practices adopted in the area where the feed was grown. 45 Crittenden et al. (2007) were able to distinguish cow's milk from different regions in Australasia 46 using the G 18 O isotope ratios of milk water and the G 13 C of skim milk and casein, confirming the 47 isotope fractionation patterns predicted on the basis of latitude and climate. Camin et al. (2004) Fe, Ga, K, Mg, Mn, Mo, Na, Rb, Sr, V and Zn are given, these elements being detectable in at least 167 65% of the samples. Ag, Cd, Ce, Dy, Er, Eu, Gd, Ge, La, Li, Lu, Nb, Nd, Ni, Pb, Pr, Re, Ru, Sb, 168
Sm, Ta, U and Yb were present in detectable amounts only in a lower % of samples, whereas none 169 of the samples showed detectable amounts of Be, Ho, Ir, Pt, Te, Tl and Tm. All the data were 170 normally distributed (Kolmogorov-Smirnov test) in each of the seven types of cheese, with the 171 exception of B, Ce, Cu, Mo and V, which were normalised using Box-Cox transformation before 172 any further statistical evaluation. 173 Table 2 shows the correlation coefficients, slopes and intercepts of the regression lines between 174 parameters that were shown to be statistically significant (P < 0.001) in Person's correlation test. 175
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Model predictivity and stability were proved by re-calculating 3 different models after removing 20 250 randomly selected cheeses (corresponding to 20% of the original database) each time and applying 251 these models to the original data-set, obtaining correct classification for at least 90%. 252
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